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-t is a Cleanroom?

" Cleanroom | :

”"#ﬁ HPEMEERERG] K222 TEHHTR > K
3 OBRS R H & R $27 35 (Controlled
Environments) >  p 7 § & B (Air supply) ~ 7 § &
i# (Air distribution) - & & 7 F & Jg (Air filtration) -
& {f ir41 L (Construction materials) ~ % %X %
(Equipments)'2 2 X § (Personnel) =& -FLRA 113
ifiﬁ‘ B 4 s *ﬁ»?’”#’”ﬁ' B2 F§73% 0 23§ FENE

kR R E %*'Lxﬁ’ai)iﬂiﬁ » 117 £EU

(PIC/S) GMP 2 ISO 14464-1:f § FE R & 5 o 4o
Class100(Grade A) X Class 100,000 (Grade D) > 12 % ;8 ~
WA F e H 2 Rk d BB 1 H 4 f%~ 2 &7
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-ulatory Framework-Standards

B Pharmaceutical Regulations in Taiwan
CETE o B R ARE B REANS RS
FHEZRLEUZRE o (F - 3 HR1)(2017.09.2837 2
cGMP 7% # i BREdT T R 4p BAp(RARFLL-FNA D
US FDA Guidance for Industry, Sterile Drug products
produced by Aseptic processing- cGMP (Sep.2004)
B PIC/S: Guide to Good Manufacturing Practice for Medicinal
Products (Partl ~ Annexes 1,2,11,14,15,20)(PE009-13)
(1 January 2017)
B Eu Guidelines for GMP for Medicinal Products for Human
and Veterinary Use) Annex 15:Qualification and Validation,
Requalification and Monitoring.
WHO GMP for Sterile Pharmaceutical Products(Annex 6)
WHO GMP for Biological Products(Annex 2)
ISPE Baseline® Pharmaceutical Engineering Guide
Volume 3:Sterile Manufacturing Facilities ( Jan.1999)
Volume S:Commissioning and Qualification( Mar.2008)

%)
%)
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-ulatory Framework-Standards

B EN/ISO 14644: Cleanrooms and associated
controlled environments
(ISO 14644-1~1SO14644-10 & 12)
B EN/ISO 14698: Biocontamination control and
Evaluation

106TPDA04030-A
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-Z 14644 Cleanrooms and associated controlled environmentg]

Publiced Retrieved

No. Document Guideline year year

continued compliance with ISO 14644-1

ISO 14644-8 Classification of airborne molecular contamination 2006 2008

Concentration
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e ——— .

-: 14698 Cleanrooms and associated controlled environmenté

Publiced Retrieved
year year

No. Document Guideline

0O 14698-2  Biocontamination control : Evaluation and 2003 -
interpretation of Biocontamination Data

106TPDA04030-A

The Prjncjgle o; Cleanroom Desiﬁn and iaualiiicanon
-1r00m Design Features and Capabilities

* Low velocity vertical laminar air flows to maximize cleanroom
effectiveness and efficiency

* Uniform temperature and Humidity Control and distribution for
maintaining cleanroom environment Specifications.

* Floor to ceiling clear viewing panels provide improved operator and
manufacturing visibility

* Establish environmental systems for tight temperature and Humidity
requirements.

* Proprietary energy saving system to reduce your operation costs.
* Provide complete design specifications for cleanroom as follows:
- Comply with PIC/S GMP requirements
- The flows of personnel - Material ~ Equipment ~ Product - Waste and Air
- Architectural design and construction for plant Layout
- HEPA FFU specification and structure
- Cleaning approach and maintenance
- Process heat load and Exhaust requirements
- Temperature/Humidity requirements

- Qualification protocol, worksheet and Final Report(I/O/PQ) -
- Building Management System(BMS) and Alarm Control & '
System(ACS =9 £
g o2
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-nroom Design Considerations

€ Cleanroom Operators:
It’s best to consult everyone and anyone who will
have a hand in working within the cleanroom, this
includes maintenance and IT departments, which
may need to maintain the cleanroom’s functionality,
as well as production teams working within the
cleanroom and what their requirements for their

role are.
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-nroom Design Considerations

€ Cleanroom Classification:
You will want to make sure your cleanroom is not
over-specified for your work, as the cleanroom will
need to be consistently maintained to its
classification, which can get more expensive the
lower the ISO and EU (PIC/S ) GMP grade. This is
a crucial decision in investing in a cleanroom, so it’s
important to get it right. By taking the appropriate
measures of step one, you should be able to gauge
what’s needed from those who will be working with
the cleanroom. -

A-5
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_nroom Design Considerations
@ Cleanroom Classification:
“IIEI-IIJO ISO |Maximum Permitted Airborne Particle Concentration U.S.
PIC/S Al Maximum Permitted number of particles/m3 equal to or FEDERAL
GMP LI greater than the tabulated size iggg DARD
Grade| ISO | 20.1pm | 20.2pm | >20.3pm | >0.5pm | >1.0pm | >5.0pm | (Particles/ft%)
1 10 (2)2.37 1.02 0.35| 0.083 0.0029
2 100| (24)23.7 10.2 4)3.5 0.83 0.029
3 1,000 237 102 35| (8)8.3 0.29class1
4 10,000 2,370 1020 352 83 2.9|class 10
A 5 100,000 23,700/ 10,200 3,520 832 20|class100
B 6 10x105| 237,000 102,000 3,520 8,320 29|Class1,000
C 7 10x106| 237x104| 102x104| 352,000{ 83,200 2,900 |class10,000
D 8 10x107| 237x105| 102x105| 352x104| 832,000 29,000|class100,000|
9 10x108| 237x10°| 102x10%| 352x1035| 832x104| 290,000|Room air
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@€ nroom Design Considerations

@ Surfaces :
Are the materials selected for the walls, floors, and
surfaces within your cleanroom compatible with the
type of cleaning agents you regularly use?

@ Protrusions and Outcrops:
You will want to consider the space in which your
cleanroom will be housed: is there anything sticking
out from the walls or ceiling? Common fixtures
include: power sockets, lights, smoke detectors,

and built in shelving.
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-nroom Design COnsiderations

@ Power sourcing:

Your existing electrical infrastructure will need to be
checked to make sure it can handle the additional
load requirements set by your cleanroom, as well as
enough power to handle any additional expansion

in the future. Map out where your power points in
the room are, and plan to align your equipment
accordingly. All power points should be recessed in
the wall with no sharp edges as not to compromise

the integrity of the cleanroom. (( -
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-nroom Design Considerations

& Containment:

Usage of the cleanroom needs to be considered when
choosing components such as clean versus dirty
corridors, airlocks, etc.
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-nroom Design Considerations

® HVAC ducts:
HVAC ducts should not be internally insulated or, if
they are, the insulation needs to be made from Mylar

or Melinex to avoid particulate contamination. You
will want to consider if there are any other sources of
particle contaminate and remove as many as possible

from the environment.

106TPDA04030-A

The Principle of Cleanroom Design and Qualification

-nroom Design Considerations

@ Specialized equipments:

Your cleanroom specifications will need to take
into consideration any and all equipments that
will be housed in the room, as well as clearances
for doorways.
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-nroom Design Considerations
@ Lighting:
Lighting controls should be located with ease of

access outside the cleanroom itself, and should be
adequate to task. Ensure that exit and emergency
lighting are available in and out of the cleanroom in

case of an emergency or power cut.

106TPDA04030-A
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-nroom Design Considerations

€ Gowning rooms:

Have you considered the need for gowning and de-
gowning rooms? Do you have the space to
accommodate a changing area, as well as multiple
personnel occupying it at one time?

€ Waste flow:
Consider all forms of waste that will be produced in
and around the cleanroom, including used garments.

&™
) r/
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-nroom Design Considerations

€ Windows:
Have you planned for viewing windows so personnel

within the cleanroom can be supervised?

€ Security:

Cleanrooms can be fitted with electronic access
controls to provide enhanced clearance security,
and you may want to consider installing CCTV
(Closed-Circuit Television)cameras outside of the

cleanroom.
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-ction Consideration for Product and Personnel

¢ Areas for the manufacture of Biopharmaceuticals, where
Biopharmaceutical starting materials and products utensils,
primary packaging materials and equipment are exposed to
the environment, should be defined as “clean areas” , ”’clean
zones”, controlled areas * or *“ cleanrooms”.

¢ The achievement of a particular clean area condition depends
on a number of criteria that should be addressed at the
design and qualification stages. A suitable balance between
the different criteria will be required in order to create an
efficient clean area.

»Reference: WHO Technical Report Series, N0.961,2011

Annex 5:
'Supplementary guidelines on GMP for Heating , é -
e

Ventilation and Air-conditioning Systems for
Non-sterile Pharmaceutical dosages forms. ; ¢
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-ction Consideration for Product and Personnel

¢ Some of the basic criteria to be considered which affects
room cleanliness should include:

- building finished and structure

- air filtration

- air change rate or flushing rate

- room pressure

- location of air terminals and directional airflow

- temperature

- relative humidity

- material flow

- personnel flow

- gowning procedures

- equipment movement

- process being carried out (open or closed system)

- outside air conditions

- occupancy

- type of product

- cleaning Standard Operating

Procedures(SOPs)
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-nroom Design in 10 Easy Steps

Step One : Evaluate Layout for Personnel /Material / Equipment/
Products / Waste and Air Flow
Step Two : Determine Space Cleanliness Classification

Step Three : Determine Space Pressurization

Step Four : Determine Space Supply Airflow

Step Five : Determine Space Exfiltration Flow
Step Six : Determine Air Balance

Step Seven : Assess Remaining Variables

Step Eight : Determine Mechanical System Layout

Step Nine : Perform Heating/Cooling calculations

Step Ten : Fight for Mechanical Room Space é -
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-nroom Qualification

* Overview:

The first step in both types of Qualification,
Prospective and Retrospective, is always the
preparation of a Qualification Master Plan(QMP).
Including Protocol, Worksheet ,Final Report and

Certification.

106TPDA04030-A

The Principle of Cleanroom Design and Qualification

-liﬁcation Approach
@ Qualification Project

* Planning -SMF, VMP & QMP
* Specification — URS, FS, DS, DQ
e System Build / Implementation — FAT / SAT &
Commissioning
* Verification — 1Q, OQ,PQ.RQ & MQ
* Reporting — Summary & Recommendation,
Final Report
€ Qualification Documentation:
* Protocol - D/I/O/P/R/MQ
* Worksheet — D/1/0O/P/R/MQ
* Final Report -
* Certification g _.‘_ '
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-nroom Qualification

@ Design Qualification(DQ):

*Relying on the QMP as a framework, Design
Qualification (DQ) is the first step in examining
whether the cleanroom facility meets PIC/S GMP

guidelines.

*The cleanroom shell (walls, ceiling, and floor with
their respective fittings), the ventilation system and
its control and regulation technology, ducts with
installations, as well as all qualifiable systems
defined in the QMP are all part of the scope of the
DQ, In addition to checking PIC/S GMP

requirements.

106TPDA04030-A
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-nroom Qualification

@ Design Qualification(DQ):
* The DQ also tests whether the cleanroom facility

complies with other regulations such as EN/ ISO
14644 or VDI 2083 and with the User Requirements
Specification (URS).

* All resulting requirements should be collected in a
checklist as part of the DQ plan.

* The checklist is then used to verify the planning
documentation. Risk analysis is another component
of the DQ, scrutinising the entire system for possiblz( -

errors or weak points. RS

A-13



106TPDA04030-A]

The Principle of Cleanroom Design and Qualification

-nroom Qualification

@ Design Qualification(DQ):
* In working through the checklist and assessing the

cleanroom facility by performing a risk analysis, the
DQ report establishes a clear position with regards
to the planned cleanroom facility. Early scrutiny of
the planning documentation during DQ will show up
deficiencies in planning.

* Planning deficiencies discovered during subsequent
stages of the project such as the start of construction
works, commissioning or acceptance would be far

more resource and cost intensive. {»--;:~';f,- y
\;. f A 3
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-nroom Qualification

@ Installation Qualification(1Q):

* Installation Qualification (IQ) ensures and
documents that the cleanroom facility was installed
to normative and User Requirements Specification.

*An IQ is carried out after construction, usually after
technical approval of the cleanroom facility. In a first
step, the supplier’s as-built documentation is compared
with the planning documentation checked during the DQ.

*This assessment will establish whether the installed
cleanroom facility was built to plan and
requirements. During this step, we also check
whether the as-built documentation is complete and (( -
free from errors. % B

A-14
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-nroom Qualification

@ Installation Qualification(1Q):
* In a second step, we check whether the cleanroom

facility itself was built to as-built specification and
whether execution is to PIC/S GMP guidelines.
* A risk analysis is useful to evaluate any

discrepancies found.

106TPDA04030-A
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-nroom Qualification

@ Installation Qualification(1Q):
* Some of the requirements for manufacturing areas

that will be tested during IQ are, for example:

- Inside surfaces should be smooth, free from cracks, damages
and open joints

- Surfaces should not emit particles and be easy to clean and
disinfect

- Surfaces should be impervious to cleaning and disinfecting
agents

-The ventilation system should not have a negative influence
on the product and the processes

-The ventilation system should not produce any particles and
should effectively dilute particle concentration or displace

particles & —
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-nroom Qualification

€ Operational Qualification(OQ):

* Operational Qualification (OQ) should document
that the cleanroom facility and its components
operate as expected in the areas of intended
operation.

* The OQ plan should contain checklists for
functional testing. Among the inspection points are,
for example, function and safety check of the
ventilation system and the cleanroom (e.g. airlock
control and access controls) as well as functional
check measurements in an “at rest” state.

106TPDA04030-A

The Principle of Cleanroom Design and Qualification

-nroom Qualification

€ Operational Qualification(OQ):
* For these measurements, PIC/S GMP guidelines

define the two states “at rest” and “in operation”.

The “at rest” state is “the condition where the

installation is installed and operating, complete with

production equipment but with no operating personnel

present.” In contrast, the “in operation” state is “the

condition where the installation is functioning in the

defined operating mode with the specified number of

personnel working.” PIC/S GMP guidelines specify

requirements for the classification measurements of

air purity in the respective cleanroom classes A to.D , ot
(8- /

| ol
I
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-nroom Qualification

€ Operational Qualification(OQ):

* “Only trained personnel” using calibrated
measuring systems shall be used for the
measurements. As during the previous qualification
phases, possible deviations and defects may have to
be evaluated in a risk analysis during OQ.

106TPDA04030-A

The Principle of Cleanroom Design and Qualification

-nroom Qualification

€ Performance Qualification(PQ):
* During Performance Qualification (PQ), the end

user verifies whether the cleanroom facility and
its parts,

“as connected together, can perform effectively
and reproducibly, based on the approved
process method and product specification.”

A-17
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-nroom Qualification

€ Performance Qualification(PQ):
e Tests must be done with production materials,

qualified substitutes or simulated products. PQ
of a cleanroom facility is generally limited to “in
operation” testing, checking whether the
cleanroom facility adheres to the specified
parameters even at full capacity, that is with the
intended number of personnel and with

production cleanroom facilities running.

106TPDA04030-A
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-nroom Qualification

€ Performance Qualification(PQ):
* In addition to particle measurements,

microbiological conformity tests are also
required. As with all previous phases of
qualification, the results of the PQ will be
recorded in a report. Only after successful PQ
of the cleanroom facility can process validation

begin.

A-18
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-ormance Qualification Approach

@ Cleanroom Qualification and HVAC System
Qualification are two different things but most of the
tests are Same because HVAC System is qualified by

its performance as quality of the area.

€ Qualification document of the HVAC System and the
cleanroom should be prepared separately.
cleanroom can be qualified by applying following

tests:

- Air Supply Capacity - Unidirectional Air Flow

- Air Velocity / Uniformity - Particle Count

- Air Change Rate - Temperature & Humidity
- Air Flow Pattern - Recovery Test

- HEPA Filter Integrity Test - Microbiological counts
- Pressurization Test - Noise Level & Vibratio

106TPDA04030-A

The Principle of Cleanroom Design and Qualification

-ormance Qualification Approach

@ 1SO 14644-2 describes the type and frequency of testing
required to conform to certain Standards

ORequired Testing( ISO 14644-2)

Schedule of Tests to Demonstrate Continuing Compliance

Test Parameter Class Maximum Time Interval Test Procedure
Particle Count Test < ISOS5 6 Months 1SO14644-1

> 1SO5 12Months Annex A
Air Pressure Difference |All Classes 12Months 1SO14644-1 Annex B5
Air flow All Classes 12 Months ISO 14644-1 Annex B4

®Optional Testing( ISO 14644-2)

Schedule of Additional Option Tests

Test Parameter Class Maximum Time Interval Test Procedure
Installed Filter Leakage |All Classes 24 Months 1ISO14644-1 Annex B6
Containment Leakage |All Classes 24Months ISO14644-1 Annex B4
Recovery All Classes 24Months 1SO14644-1 Annex B13 | |
Air flow visualization All Classes 24Months ISO 14644-1 Annex B7

& 1t =S
*{r 1B
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-nroom Qualification

@ Qualification Final Report:
* Once all measures defined for all the qualification

phases have been dealt with, the user can conclude
the cleanroom facility’s qualification with a final
qualification report, summarising the results of all
qualification phases (DQ, I1Q, OQ & PQ).

* A short explanation of the reasons is given for any
changes (Change Control). Critical deficiencies must
be rectified before the final qualification report can

be approved, non-critical deficiencies can be (( -
rectified later. @R

106TPDA04030-A
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-nroom Qualification

€ Qualification Final Report:
* However, the company must ensure that the

rectification of deficiencies is continued after
approval. The Qualification Final Report should
also include documentary evidence including all
documents prepared during qualification and it
should clearly state the qualification status of the
cleanroom facility.

A-20
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T

 Scale of operations, process complexity,

duration, automation, and open- V8. closed-
system processing all have major impact on
cleanroom facility design. Understanding
Regulations, Product and process
characteristics and requirements is essential
to successful cleanroom facility design and

Qualifications.
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* EMO Biomedicine Corp. was founde

* EMO based on immunology and cell biology to develop the business
* Contract Testing/Analysis Service

* Two certifications for analysis service (ISO 17025)
* Testing Lab of TAF, from 2007
* Drugs and Cosmetics Testing Lab of TFDA, from 2009

* Contract Research Service
* Provide techniques of Immunology and Cell Biology for research

* Qualification as a Contract Research Organization (CRO) for

Pharmaceuticals by Ministry of Economic Affairs, Taiwan, Since 2013

* Contract Development and Manufacturing Service ( for Cell Products)
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Equipment Ch4.1~4.15
Management requirements
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Personnel, Environment,
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Process Valiy and labeling, Quality
Process Cha Assurance/Control
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Storage




* RS AL B TRA R W T e

(RegStem®) 5 v Bl &°19 11 M1 &
* GTP3* & 1 2016.09

A &
B ILT L 2017.06.27
* REER LB

=

Donor Screenin
* HIV

. HTLV«I{Z} Negative
* Syphilis
* HBV

106TPDA04030-C

HCV

Fat tissue from

Infrapatellar

106TPDA04030-C

L EECEE

* Nucleated cell
isolation

* MSC Expansion

+ Cell Number
+ Cell Viability
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* Endotoxin
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* Testing [ research serv
*  Microbial Operating Area

* For sterility testing * For human cell product

Testing Lab
Microbial Operating Area
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Certificated by TAF & TFD PIC/S
GMP
Cell Product
Manufacturing Area

GTP compliance
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Complete Services for Cell-based Product Development
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Contract . q
Routine Testing Contract Research
Development . , .
. Service Service (Testing)
Service
J
~
Follow GTP * Testing Lab by Taiwan Accreditation Foundatiorl™™ -
Requirements * Drugs and Cosmetics Testing Lab by Taiwan FDA € “
—¥rDA
v
(" Development of )
Manufacturing = Certificated Testing Customize Testing
Process for Cellular | (Safety, Identity) (Identity, Potency)
\_ Product 9 Y,
w
“
)
' 4 '
For . 9
IND Submission
ptio D d . . 0 D
Mycoplasma Testin, PCR Method (TFDA Guidance) (1 k-4 'L A
Safety :
Sterility Testing TFDA Guidance o™ ==
Test : : : :
Endotoxin Testing End-point and Kinetic Chromogenic Method (USP<B5>) =" [ 1 k-4 o i
Whole Blood: CD45, CO3, CD4, CD8, CDSE, CD19 ] (1 A
o Lymphocyte: CD45, CD3, CD4, CO8, CDS6, CD19, NKG2D, CD16 o=
Phenotypi
typ 8 cotsutace Markers o Dendritic Cells: CD14, CD80, CD83, CD86, HLA-DR, CCR-7 e
(I d entity) Immune Cells
¥&T cell: CD3, V9 TCR, CD27, CD4SRA, CDE9, NKG2D . L]
Assay Others: PD-1, DO ° °
Mesenchymal Stromal Cell (D29, CD73, CDY0, CD105, CD11b, CD19, CD34, CD45, HLA-DR ™
[MSC) Phenotype (ISCT Proposed) )
Hematopoietic Progenitor (i Tl ol
W (cD34') Cell Enumeration ISHAGE Guidelines (Single-Platform) L ] L]
| Natural Killer Cell (NK) : ! & -
Cytotoxicity Assay NK Cell of Human PBMCs ; NK92 Cell Line L] =" [ LA
MCF-7 Cell Cytotoxicity Assay  Determine the ability to kill MCF-7 cell line ° °
100 Expression and Activity  Immunomodulatory Assay for MSC Cell Product: Determine o
Assay 100 expression by flow and activity by kynurenine
PBMC Suppression Assay Immunomodulatory Assay for MSC Cell Product °
Biological Cell Proliferation/Cytotoxicity Assay ~ Human PBMC; 14 Cell Lines (Hep38, IMRI0, CA46, Jurkat) ]
" IFN-y, TNF-a, TGF-B, GM-CSF, IL-1B, IL-2, IL-4, IL-5, IL-6, IL-8, . .
FUI'ICtIOI'I Cytokine Gene IL-10, IL-12, IL-13 expressed in human PBMCs
Expression Assay IFN-y, IL-2, IL-8 expressed in Jurkat cell {Immunostimulant Screening)
say
(Method: Real-time PCR) TNF-a, IL-1B, IL-6, IL-8 expressed in U337 cell
(Immunosuppressant Screening)
TNF-a, IFN-y, IL-1B, IL-2, IL-4, 1110, IL-12p40, IgG, IgM, IgE .
released from human PBMC (ELISA)
Cytokine Protein TNF-a, IFN-y, IL-2, IL-4, IL-5, IL-10 expressed in human PBMCs . *
Expression Assay (Intracellular Staining)
(Method: FlowCytometry orEusa)  |FN-Y, IL-2 expressed in Jurkat cell (Immunostimulant Screening)
TNF-a, IL-1Bexpressed in U937 cell (Immunosuppressant Screening) E: m-._
10.
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1.PIC/S GMP Annex2 Part A
“12. Positive pressure areas should be used to process sterile products but
negative pressure in specific areas at the point of exposure of pathogens is
acceptable for containment reasons. Where negative pressure areas or safety
cabinets are used for aseptic processing of materials with particular risks (e.g.
pathogens), they should be surrounded by a positive pressure clean zone of
appropriate grade. These pressure cascades should be clearly defined and
continuously monitored with appropriate alarm settings.”

2. European Commission Consultation Document - Good Manufacturing Practice
for Advanced Therapy Medicinal Products 4.2.3 (p.20)

“However, negative pressure in specific areas may be required in for
containment reasons (e.g. when replication competent vectors or infectious
materials are used). In such cases, the negative pressure areas should be
surrounded by a positive pressure clean zone of appropriate grade. ” ......
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1. PIC/S GMP Annex 2: Scope
“For some types of product (e.g. Advanced Therapy Medicinal Products (ATMP)
cell-based products) all manufacturing steps need to be conducted aseptically.”
2. European Commission Consultation Document - Good Manufacturing Practice
for Advanced Therapy Medicinal Products 4.2.2a (p.16-17)
“Production in a closed system or in an isolator: a background clean area of D
grade is acceptable.”
“Production in an open system: In general, when the product is exposed to the
environment (e.g. working under laminar air flow), a critical clean area of grade A
with a background clean area of grade B (or similarly controlled environment) is
required.”
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A:
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2 AATMPs » 2@ * %P 4% ¥ 2tsingle used » Hig K & eh
&ﬁ@@%u@«&%ﬁ}ﬁ(ﬂWﬁm LR AERIA
ARP AR RARAE PSRRI REFET AR?

[+ & x43]) PIC/S GMP Annex 2: Principle

“Specifications related to products (such as those in Pharmacopoeial
monographs, Marketing Authorisation (MA), and Clinical Trial Authorisation
(CTA)) will dictate whether and to what stage substances and materials can
have a defined level of bioburden or need to be sterile. For biological materials
that cannot be sterilized (e.g. by filtration), processing must be conducted
aseptically to minimise the introduction of contaminants. The application of
appropriate environmental controls and monitoring and, wherever feasible, in-
situ cleaning and sterilization systems together with the use of closed systems
can significantly reduce the risk of accidental contamination and cross-
contamination.”
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